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Objective 

Under the direction of Dr. Peiman Maghami of NASA Langley Research Center 
(LaRC), a research computer code (CSI-DESIGN) has been develooed to intern 
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identify the structural design parameters that are available for modification. Without 
these candidate structural design variables the problem becomes a controller 
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their noise characteristics, on GOES CSI issues. 

determine the benefits gained by applying the integrated design methodology to 
GOES-I. Suggest improvements to the CSI-DESIGN code 



Identify structural design parameters - candidate design variables. 
Review GOES CSI issues. 
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GOES-I Spacecraft On Orbit Configuration 
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[Cylinder Elem ent Static Load Margins! 

This slide gives a summary of the structural components that comprise the central cylinder, 
and their critical margins of safety with respect to the specified ultimate loading conditions 
There is an internal requirement for composite materials of a 25% factor of safety. Note that 
many components are stronger than required. 
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Structural Design Parameters - Summary 
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GOES-I Finite Element Models 
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GOES-I INR Performance Requirements - Imager 
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GOES-I Pointing Budget (cont.) 
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Rigid Body Controis-Structures interaction 
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Rigid Body Controls-Structures Interaction 
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StationKeeping Controls-Structures Interaction 
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Imager/Sounder Controls-Structures Interaction 


CD ® 

c £ 


e © 

Q. 


3 4 

3a c 

XJ += 0 
3 «5r > 

S°o 

.2 o £ 

» E±, 

0^0 

ESS 

ee: 

>, .92 co 

c m E 
© £} © 
2-'c -Q 
®«= 2 
-fc 15 

.C C 0 
0 ) 0 ) 2 > 

£ 'S3 

o 0 ^ 

c £ += 
o 0 

~ ~ I 

tj -^ © 

~ W o 

T3 3 C 
2.2 £ 
Q. > O 
_ -Q O 

CD O >, 
■O w F' 

0 . b 

C © © 

Ilf 

§ s| 

© 

©co 

© 0 C 

1 >>S 

E ©‘° 

TO •— (A 


<■ c 


© 

0 2 
-O E 
2 c e 

0 0 4= 

§ e a- 
J: ® ® 

1 ® 1 

.?5~s 

III 

CL © c 
0 £ © 

£ ^£ 

.2 > 2 
u. © o 

§8J 

OX| 

© 0 E 

0 © ±i 
C ^ © 

O S © 

Q. o — 

0 2 CL 

E o5 
^© ° 
S\© >, 

§p 

O’" c 
© o © 

**- C 0 
C -n "O 

o -§ o 

•J3 o C 

© o fc 
© ^ 0 

|*S 
2-0 0 ^ 
E t~ 0 2 

8 +l E ••§ 
° >* “^ © 

© C >- O 

£ n ® O 


^ ^ o e — 

SSbojo 

=> -o -IT T3 
Sg?s 
C E 0 Q. 


5wE 

© © 3 
C-oi: 
© c © 

0 S .2 


>^ 

"F c 0 
o ©-Q 

©I 2 
2*= © 
— © b 

c ■- I 

^2 g> 

-O go 

© o -O 
.2 © © 

^ O) © 

2Z E 

© _< ,_ 
T3 © 2, 
r- O) 

|S| 

O 0 73 

E oE 

S'©)© 
c g b> 

o - © -2 
© ©.2 


© o 
0 © 

El® 

^_ © 

-2 to £ 

© .2 © 


JJ: r- — ' 
> © CL 
>*■© © 
0) ~ o 

P © o 

o £ 


o © 


Vi/. <— vu 

E E o> 

r- O o 

.S^TO o 

© c -2 

73 2 C 
T3^ O 
©Co 

■s © o 
© © _z 

O)-© 2 

© 0 J2 

C © © 


S £2® 

g) o P 

£■3^1 

o ■*"~ J CJ j— 

o C/D © b 
« .Ec 
o £ o <5 : 
c c © Jr ■ 

0 CL CL © 

1 2 © c 

N CL-Q 

1 if I 

CL ~ i_ 
O rf.E © 

m ° *© Is 

P 'F -© © 

£ 5.S ■§ . 

ts O 3 := 

2 »- O O- 
,9 O XI CL 


CD 


from residual instrument structural ringing due to servo activity was very small («c 1 
pad). The consequent payoff to optimizing the instrument controls-structures 
interaction would be very small due to the small system performance impact. 
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CSI-DESIGN Controller Numerical Implementation 
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The estimator process noise (momentum wheel tach loop quantization noise) and 
measurement noise (Earth sensor noise) are known and fixed. Therefore the 
estimator weights are fixed during the optimization process. 
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validated in nastran at the earliest possible time. This would give 
management a large degree of confidence that the mass savings indicated 
are indeed realistic. 
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A purely controller optimization was performed on the nominal LQG controller. 
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numerical convergence effects. However, the optimal controller was always 
heading toward open loop before the optimization process stopped. 
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Integrated Controls-Structures Optimization 
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The optimal integrated design controller is the same as the controller determined from the 
controller only optimization. This indicates the expected: 

There is very little controls-structures interaction on the nominal GOES-I spacecraft 
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